Purification and in vitro activities of the Bacillus subtilis TnrA transcription factor.
The Bacillus subtilis nitrogen regulatory protein TnrA was purified and its interaction with the nrgAB regulatory region examined. The TnrA protein activates transcription from the nrgAB promoter in vitro. DNase I footprinting and methylation protection experiments demonstrated that TnrA binds to an inverted repeat, upstream of the -35 region of the nrgAB promoter. Gel mobility retardation assays were used to determine the affinity of TnrA for its DNA-binding site. The equilibrium dissociation binding constant for the interaction of TnrA with the nrgAB promoter fragment was 7.7 nM under the conditions used here. Mutations in the TnrA consensus sequence that reduce nrgAB expression in vivo were found to reduce significantly the in vitro affinity for TnrA. An A+T rich region located upstream of the TnrA-binding site was found to be necessary for optimal transcriptional activation. A mutant protein, TnrA(HTH), was constructed in which the putative helix-turn-helix DNA-binding motif was altered by exchanging two arginine residues for alanine residues. The TnrA(HTH) protein was unable to activate the in vivo expression of nrgAB and had an in vitro affinity for the nrgAB promoter that was significantly lower than that of the wild-type protein.